 The magnet: Currently, most clinical MRI magnets are superconducting magnets.
These consist of a complex overlapping array of cylindrical or solenoidal coils of wire in which a current runs to generate the magnetic field. A coolant, liquid helium, surrounds the wire to reduce its electrical resistance (see Figure 2 ). At -269 o C the electric wire loses its resistance, and thus once the system is energised and made operational it will maintain its magnetic field; therefore, the magnet is "always on"
even if it appears not to be in use. This should be appreciated by all staff that could enter the room, as even when the machinery is quiet, unlit and apparently turned off, the magnet will still attract ferromagnetic materials and potentially injure patients and staff.
In clinical practice there is currently a mixture of 1.5T and 3T MRI scanners: 3T is generally preferred for signal-to-noise in musculoskeletal and brain imaging; and 1.5T is preferred for cine cardiac imaging as off-resonance artefacts are less prevalent.
Higher field strengths such as 7T are currently being explored and used in research 1 .
 Radiofrequency chain:
This contains the radiofrequency (RF) coils used to transmit and receive radiofrequency waves in the MRI scanner. Receiver coil optimisation can become particularly critical in improving image quality; typically, 12 to 32 channel array coils are used in clinical practice, with the latter usually giving better image quality due to improved parallel-imaging performance, avoiding localised losses of signal-to-noise ratio. This increased signal-to-noise may also be traded off for improved spatial resolution, for example [2] [3] [4] .  Shim coils: These are smaller electromagnets within the magnet bore that modify the static magnetic field, improving its homogeneity. This process is essential for good image quality. Shim coils are particularly important in CMR, as inhomogeneity exceeding a few parts per million over the volume of the heart can lead to distortions and signal loss. 
SUPPLEMENTARY MATERIAL 2
Resonance and excitation: The Larmor frequency.
For a 1.5T system this would be around 63.9 MHz, and in order to manipulate the net magnetisation precisely an RF pulse that matches this Larmor frequency will need to be played. This allows resonance to be achieved, resonance being the phenomenon where a vibrating system or external force drives another system to oscillate with greater amplitude at a specific frequency: in this case, the Larmor frequency. Any other significantly different frequency will have imprecise effects on the magnetisation. In addition to its frequency, the RF pulse can be played with varying amplitude and duration, and because of this it can rotate the net magnetisation into the transverse plane: namely, the x or y axis. Using a different parameter called the flip angle, it is possible to rotate, or stringently to "nutate", the magnetisation through any desired angle. If this process brings a component of magnetisation into the transverse x-y plane, it is called "excitation".
SUPPLEMENTARY MATERIAL 3
Potential safety risks associated with MRI
Implantable devices
All patients scheduled to have an MRI must undergo thorough screening for the presence of any implanted medical devices or foreign bodies. . Where the history is unreliable, or the risk deemed too high, such as in metal welding workers, plain X-rays can be used to aid the screening process.
Great care and precautions are necessary as the strong magnetic fields of the scanner may disrupt the function of some electrically-, magnetically-or mechanically-activated devices, and ferromagnetic objects might become dislodged during the scan, causing local tissue damage 2 . As mentioned earlier, the magnet is always on, so patients or relatives with implantable devices should not be allowed close to the magnet, even if the magnet does not appear to be in use at that time.
Modern devices including prosthetic heart valves, pacemakers, implantable cardioverter defibrillators, and cardiac resynchronisation therapy devices have been carefully designed and constructed with non-ferromagnetic materials that will not overheat or fail in the presence of a magnetic field, and will therefore allow for careful imaging at 1.5T, but often not at 3T at present. Recently we have shown that the diagnostic yield of imaging and myocardial tissue characterisation with LGE in patients with MR conditional pacemakers was high, justifying the appropriate use of CMR scanning that such patients required 3 . However, such devices can cause image artefact, often affecting image quality around the heart, and thus modifications to CMR protocols are necessary: for example, using GRE not balanced SSFP cines, and using modified LGE sequences that are more tolerant of devices.
Contrast agents for magnetic resonance
Use of paramagnetic contrast agents, typically complex-chelates of gadolinium (Gd), can also cause side effects, including: feeling cold or warm with the injection; nausea, which is the most common side-effect, seen in up to 0.7% of patients; vomiting; dizziness; headache;
itching; paraesthesia; extravasation of contrast agent; and allergic reactions ranging from a simple rash to anaphylaxis, requiring prompt resuscitation 4 . However, the incidence of complications is low (<3%), and generally mild. A serious complication of Gd is nephrogenic systemic fibrosis (NSF), a progressive, incurable condition that involves widespread fibrosis of the skin, subcutaneous tissue, joints, skeletal muscles, and organs such as the eyes, lungs, heart, and liver. It typically occurs in the context of renal dysfunction when the glomerular filtration rate (GFR) is less than 30 ml/min/1. 
Risk of neoplasia
Concerns have recently been raised about the possible impact of CMR on human DNA integrity and the risk of a neoplastic process associated with this 9,10 , though these concerns have been disputed 11, 12 . In view of this research, the World Health Investigation has called for action in order to evaluate potential adverse biological effects of MRI to the DNA 13 , but no official advice has yet been issued on this topic. Although any risk of neoplasia should be taken very seriously, it should be weighed against the helpful information a CMR study can provide for the patient's clinical care. CMR should not be denied at present purely on this possibility, especially as alternatives might require the use of ionising radiation, which is known to carry a significantly higher risk.
